To the Editor,
Ocular adnexal lymphoma (OAL) is a rare disease, constituting 1% to 2% of non-Hodgkin lymphomas and 8% of all extranodal lymphomas [1] . Among OALs, a heterogeneous group of malignancies, extranodal marginal zone lymphoma (EMZL) of the mucosa-associated lymphoid tissue (MALT) type is the most common, accounting for up to 80% of primary OALs [1] . Despite the close proximity of the ocular region to the central nervous system (CNS), ocular adnexal MALT lymphoma (OAML) rarely shows intracranial involvement [2] . There have been no previous reports of intracranial relapse as a solitary cerebral mass of OAML after successful treatment.
A 64-year-old woman attended the Catholic Blood and Marrow Transplantation Center (CBMTC) in February 2010 and was evaluated by one of the authors for a chief complaint of unilateral ocular hyperemia for 10 months. The patient did not have a headache, painful eyeball movements, or any other visual symptoms. Physical examination of the right eye showed an irregular reddish patch involving the inferolateral aspect of the conjunctiva (Fig. 1A) . Findings of left eye examination were unremarkable. Magnetic resonance imaging Kim JH, et al. Intracranial relapse of OAML (MRI) revealed a 1.1 × 5.2 × 3.2 cm sized mass involving the right lacrimal gland and right lateral rectus muscle, extending to the superior portion of the inferior rectus muscle through the intraconal and extraconal areas (Fig. 1B ). An incisional biopsy was performed immediately to determine the f inal diagnosis. The specimen taken from the right orbital mass showed diffuse atypical lymphoid infiltration consisting of small lymphocytes with irregular nuclei (Fig. 2A) . Immunohistochemistry showed atypical lymphocytes that were strongly positive for CD20 (Fig. 2B) , and Ki-67 index was 10%. The pathologists concluded that the histologic findings are consistent with marginal zone B-cell lymphoma. Cerebrospinal fluid examination was not performed. No involvement of EMZL was detected on bone marrow examination or imaging studies, including positron emission tomography. The initial disease stage was IE (single extranodal) based on the Ann Arbor staging system. The patient initially received a regimen of rituximab, cyclophosphamide, vincristine, and prednisolone (R-CVP) every 3 weeks. After three cycles of the immunochemotherapy, treatment response was assessed by MRI, which showed a decreased size of primary tumor in the right lateral rectus muscle (Fig.   1C ). The patient had grade-4 neutropenia during the systemic treatment, and deteriorated with complications such as nausea, vomiting, and general weakness. As she seemed to be intolerable to further administrations of systemic chemoimmunotherapy, intensity-modulated radiation therapy with 30 Gy was applied with curative intent. At the time of response evaluation after treatment, no evidence of residual tumor was observed on MRI (Fig. 1D ). Although the patient underwent an operation for a right eye cataract which was a complication of radiation therapy diagnosed 2 years after the regional therapy, she lived a healthy life for 4 years. During that period, there was no evidence of recurrent disease on annually performed MRI.
The patient was admitted to the CBMTC again in September 2014 with a chief complaint of disorientation. She suffered from headache, nausea, and vomiting. An emergent brain MRI revealed a 3.8 × 2.8 cm sized solitary mass with surrounding hemorrhage and prominent edema in the left basal ganglia (Fig.  3A and 3B ). We found no evidence of local recurrence of OAML in brain MRI and additional ocular MRI was not performed. Since the acute symptoms of the patients seemed to be caused by increased intracranial pressure, we attempted to relieve symptoms with The
intravenous administrations of dexamethasone and mannitol. Stereotactic biopsy of the cerebral mass was scheduled in consultation with neurosurgeons. After reviewing the obtained specimens, pathologists concluded that the histological diagnosis was relapsed EMZL, presenting an identical pattern to the specimen of primary OAML on both immunohistochemistry and histopathology ( Fig. 2C-2E ). Whole brain radiotherapy using 40 Gy dramatically reduced the size of the recurrent tumor and mass-related symptoms. Systemic chemotherapy was subsequently performed and it achieved complete remission (Fig. 3C) after the fifth cycle of a high-dose methotrexate (3.5 g/m 2 ) regimen.
OALs were described at first in 1952. They are the most frequent malignant tumors of ocular adnexa. In the Florida Cancer Registry, they represent up to 55% of all orbital tumors [1] . Between 1975 and 2001, the incidence of OALs increased 6.3% annually [1] . The majority of OALs are primary extranodal neoplasms, while 10% to 32% are secondary tumors in patients with disseminated lymphomas [1] . According to the World Health Organization, the most common subtype among OALs is EMZL of the MALT type, accounting for 35% to 80% of cases, followed by follicular lymphoma, diffuse large B-cell lymphoma (DLBCL), and other less common types of lymphoma [1] . Previous studies have shown that the relative incidence of OAML varies among different populations. The incidence of OAML among primary OALs is higher in Asian countries, such as Korea (86% to 98%), than in Western countries (50% to 78%) [3] .
OAMLs usually present as localized disease at the time of diagnosis. Most OAMLs have been recorded as stage IE tumors based on the Ann Arbor staging system. Only 5% of newly diagnosed OAML patients have nodal involvement, and 8% have bone marrow infiltration [1] . With a disproportionate staging distribution, this classical staging system, first used in 1971, is thought to be weak in classifying the prognostic group of OALs. The American Joint Committee on Cancer subsequently suggested a new staging system for OALs based on the tumor, node, metastasis (TNM) classif ication. Our patient was classif ied as having T2dN0M0 disease based on the TNM system and stage IE, the earliest stage in the Ann Arbor staging system, even though she experienced a disastrous relapse in the CNS. Our study in 2011 showed that the TNM staging system seems to overcome the weaknesses in the Ann Arbor staging system and allows better stratification of OAML according to prognosis [3] . In the study, 92.6% of cases (50/54) were classified as Ann Arbor stage IE. Compared to T1N0M0 cases (n = 26), cases staged above T1N0M0 (n = 28) had a significantly 
A B C
higher rate of disease progression [3] . OAMLs are primarily low-grade lymphomas and highly responsive to primary therapy, including radiotherapy and chemotherapy. Many previous studies have documented favorable clinical outcomes for OAML [1] . Although previous reports have shown variability in the relapse rate of OAML after radiotherapy, recurrence in distant sites seems to be uncommon. A 1,998 case report demonstrated recurrent EMZL arising from the left psoas muscle, 18 months after initial treatment of OAML with radiotherapy [4] . However, distant relapse of OAML generally occurs in other organs of MALT, such as the contralateral orbit, breast, and parotid gland [2] .
There are few reports of OAML involving the CNS [1, 3] . A review article introduced a case of MALT lymphoma from the lateral and inferior rectus muscles, involving the cavernous sinus and dura of the anterior cranial fossa [1] . Moreover, the case was diagnosed with lymphomatous meningitis, based on a positive result on cerebrospinal f luid analysis [1] . Another article presented two cases of OAML, either initially or upon relapse, with diffuse involvement of the optic nerve and extension to the dura mater and cavernous sinus [3] . All of the cases with CNS involvement previously reported seemed to have primary tumors inf iltrating into CNS directly. But as far as we know, none of previous study demonstrated a patient of OAML with CNS involvement as a solitary cerebral mass. This case is the first report that shows a pathologically proven relapse of OAML as a solitary cerebral mass. But there is a limitation that we could not exclude a chance of pathologic transformation to high grade lymphoma, because the small sections of tissue obtained from a stereotactic biopsy were unable to define a histology of the whole cerebral lesion. As the majority of cases of lymphoma with CNS involvement have aggressive histologic types such as DLBCL, clinicians should mind the possibility of pathologic transformation when they detect a CNS involvement during a clinical course of low grade lymphoma.
In 1998, Restrepo et al. [5] showed that CNS prophylaxis with radiotherapy or chemotherapy for OAL is unnecessary. None of their 71 enrolled patients had CNS relapse in the 2 years of follow-up [5] . As both CNS relapse and CNS involvement at diagnosis are rare, the current trend in treatment protocols to exclude CNS prophylaxis appears to be reasonable. Here, we present a case with intracranial relapse as a solitary mass of OAML 4 years after successful initial treatment. Despite the rarity of CNS involvement, we suggest that patients with OAML should be evaluated adequately when there are suspicious symptoms or signs of CNS manifestation.
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